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Lecture Notes in Biomathematics: Compartmental Modeling and Tracer Kinetics. David H. 
Anderson. Springer-Verlag, Berlin. 1983. 
The focus of this monograph (No. 50 in the I!,KIUW Notes in Biorlltrtlzer?lrrti~~ Srr-ies) is primarily 
linear compartmental models since in the words of the author “they are fully justifiable as an 
investigative tool in tracer experiments.” The book is divided into 26 sections. Sections I and 2 
discuss linear compartmental systems with specific examples and applications in chemical reactions 
and environmental studies being explained in Sets. 3 and 4. Nonlinear compartmental models and 
elucidation of the mathematical representation of a general compartmen!al model are discussed in 
Sets. 5 and 6. Sections 7-10 deal with tracer kinetics in steady-state systems uith examples. ap- 
plications and a general solution to the models being presented. 
The topology of compartmental models as distinguished by system structure and connectivity- 
are elucidated in Sec. 1 I. Stability of compartmental model systems r?s (I t,is eigenvalues and 
eigenvectors and inverse of a compartmental matrix, both topics of considerable import. are es- 
plained in Sets. 12 and 13 while the statistical moment concept of mean residence times in relation 
to the inverse matrix of a compartmental system is discussed in Sec. 14. Section I5 elaborates a 
solution to the steady-state problems for single-exit compartment (SEC) systems. Compartmental 
model structural identifiability. necessary and sufficient conditions for model identifiability and 
tests for nonidentifiable models are elucidated in Sets. 16 to 18. while an alternative approach to 
the identification of linear models using component matrices with application to different examples 
is described in Sec. 20. 
The section dealing with computation of the model parameters (Sec. 19) would have been better 
off if placed after Sec. 23 dealing with the parameter estimation problem. while Sec. 22 on model 
identification from the transfer function equations could have been better placed after Sec. 20. 
Parameter identifiability, controllability and observability are discussed in Sec. 21 while Sec. 2-t 
discusses numerical simulation of compartmental models. Section 25 discusses with examples an 
important aspect in the compartmental modelling of physiological systems, namely, identification 
of compartment volumes. One last section elaborates on a discrete time stochastic model of a 
compartmental system using examples. The monograph ends with Andersons closing remarks. sum- 
marizing its content and emphasis, preceding his extensive bibliography (245 citations). 
The professed objective of the monograph as stated in the author’s preface *‘is to bring the reader 
up to date on some of the current mathematical problems of interest in compartmental analysis ‘oh 
reviewing mathematical developments in the literature, especially over the last IO-15 years. and 
by presenting some new thoughts and directions for future mathematical research.” The authors 
objective is amply fulfilled in this well-written and lucid monograph inspite of the nonattempt to 
treat linear time-dependent, nonlinear, stochastic. or time-delay compartmental models. The mon- 
ograph can be used as a text for a self-paced reading course but a thorough grounding in undcr- 
graduate to beginning graduate level mathematics would be a mandatory prerequisite for more 
complete understanding of its contents. Anderson’s use of aids such as a special symbol noting the 
end of a proof, titled subsections and detailed examples throughout the book, allows a more dis- 
cerning (mathematically oriented) or disinterested (nonmathematician) bioscientist to skim over 
detailed material thereby broadening its acceptance base. In summary. this monograph may be 
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recommended as a self-paced course at the graduate level in those applied bioscience areas where 
detailed knowledge of compartmental modelling and tracer kinetics is considered desirable. 
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Chemistry and Ecotoxicology of Pollution. D. W. Connell and G. J. Miller. Wiley-Inter- 
science, New York, NY. 1984. $44.50. 
Perhaps mistitled by inclusion of the buzzword of “ecotoxicology”, the authors present a well 
structured synthesis of the effects of chemicals on ecosystems. This book is suitable as a reference. 
or a textbook in pollution ecology. The authors’ approach to the subject is more qualitative than 
others, and their treatment would be of particular interest to biological scientists seeking an inrro- 
duction to environmental problems, and to engineers seeking an introduction to specific compounds 
of environmental interest. An ordinary understanding of calculus is sufficient. and is only necessary 
for the understanding of the first part of this book. 
Part I reviews such general concepts as fate and transformation modelling. metabolic processes 
leading to toxicity modification, physiological and biochemical bases of toxicity. dose response 
models. sublethal effects, and community ecology. The treatment is well balanced and provides a 
good overview of the field. Only the inclusion of problems. and a bibliography of references on 
data sources would improve its utility for instructional purposes. 
The majority of Part II applies these concepts to specific pollutants. There is a detailed chapter 
on classical oxygen-organic relationships, somewhat out of place, but useful. Eutrophication (phos- 
phorous and nitrogen), pesticides, petroleum and fuel hydrocarbons. PCBs, PBBs, diosins. phthal- 
ates, surfactants, and metals and salts are covered in subsequent chapters. Each of these compounds 
is covered in sufficient detail to provide the serious researcher an introduction to the literature. 
There are later chapters on air pollutants (acid rain, oxidants, C02, flourides and metals), thermal 
pollution, radionuclides and suspended solids. The depth of coverage in these chapters is less. and 
I question why they were included. The final two chapters attempt to synthesize the material from 
the standpoint of stream pollution ecology and hazard assessment of new organic chemicals (pri- 
marily from a European rather than a U.S. perspective). 
Although there are several important omissions (no serious discussion on quantitative structure- 
activity relationships, for example), this book along with a more quantitative reference (e.g. Thi- 
bodeaux, Chemodynamics) would provide a student or a researcher with the necessary background 
to understand the state of the art. 
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Mathematical Models of the Dynamics of the Human Eye, Lecture Notes in Biomathe- 
matics, Volume 34. Richard Collins and Terry J. van der Werff. Springer-Verlag, New 
York. 1980. 
